Selective transport of the mulberry leaf urease from the midgut into the larval hemolymph of the silkworm, Bombyx mori.
Just before spinning, larvae of the silkworm, Bombyx mori, absorb intact urease of the host plant (mulberry leaf) from the midgut lumen into the hemolymph. In order to investigate whether the transport of the mulberry leaf urease is selective, crude proteins extracted from the mulberry leaves were labeled with biotin and orally administered to the fifth instar larvae. The biotinylated proteins transported into the hemolymph were detected by ligand blotting using streptavidin. When the biotinylated proteins were administered to 5-day-old fifth instar larvae, a strong signal of a biotinylated protein was detected in the hemolymph 2 days after the administration. In contrast, when the biotinylated mulberry leaf proteins were administered to 3-day-old fifth instar larvae, no signal derived from the biotinylated proteins was detected in the hemolymph. The signal weakened when the biotinylated proteins had been immunoprecipitated before administering to the larvae, indicating that the signal came from the mulberry leaf urease. These results show that the transport of the mulberry leaf urease from the midgut into the hemolymph is selective and larval-stage specific. Subsequently, binding assays were carried out to test the binding ability of the mulberry leaf urease to the brush border membrane in the epithelial cells of larval midgut. The urease was not bound to the brush border membrane vesicles (BBMV) from the midgut of 3-day-old fifth instar larvae, while more than 60% of the total amount of incubated urease was bound to the BBMV from the midgut of 6-day-old fifth instar larvae. The urease binding ability of BBMV correlated with the uptake of the mulberry leaf urease. This suggests that a urease binding molecule(s) exists in the BBM of the midgut epithelium, which is involved in the uptake of the mulberry leaf urease. In addition, the uptake of the mulberry leaf urease into the hemolymph was induced by 20-hydroxyecdysone.